Structural microheterogeneity of the muscarinic cholinergic receptor is not related to functional diversity identified by differences in affinity for pirenzepine.
The muscarinic receptor for acetylcholine shows a diversity in ligand binding properties and effector mechanisms which have suggested the existence of two subtypes (M1 and M2), to which the selective antagonist pirenzepine binds with markedly different affinities. The receptor from rat brain, covalently labelled with the alkylating antagonist tritiated propylbenzilylcholine mustard, displays a structural microheterogeneity on electrophoresis, covering the region of apparent molecular weight 66,000-76,000, with dominant components at 68,000 and 73,000. Selective inhibition by pirenzepine of labelling of the M1 receptor with tritiated mustard has been analysed on fluorographs of sodium dodecyl sulphate-polyacrylamide gels and shown to cause a uniform reduction in radioactive labelling of the broad receptor peak, rather than selectively inhibiting either the high- or low-molecular-weight regions of the band. It is further shown that although this receptor microheterogeneity is found for each of four brain regions studied, it is not found for the heart receptor, which gives a discrete labelled band of apparent molecular weight 72,000. It is therefore suggested that the structural microheterogeneity is the result of tissue-specific, posttranslational modification of the molecule, such as glycosylation, and is not directly related to the functional diversity of the receptor.